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(54) SEALING METHOD FOR SOLID HIGH MOLECULAR FUEL CELL 
(57)Abstract: 

PURPOSE: To provide the proper effectiveness of a sea! by 
pressing a separator under the specified heating condition without 
drying a solid high molecular electrolytic film in bonding and 
integrating the separator therewith by use of an adhesive. 
CONSTITUTION: An adhesive is applied to the surface of a high 
molecular electrolytic film 1 or a separator 22, and both are set 

between upper and lower dies 17 and 18. Then, heat is indirectly i l| , 

applied thereto by use of steam under pressure. In this case r ' — sgp *^ 

steam is condensed into hot water during an operation, and this iB „ m , mam/M f^ 

condensation heat is used to maintain hot water temperature equal 



to or above 100 C under pressure. Then, a pressing process is j , ' ■ ' ' ' v : - ■ - ■ : tf ■• |^40 

carried out at the hot water temperature. According to this lis^ "™ " 

construction, the electrolytic film 1 becomes free from stress at 
the time of power generation, and power can be safely generated. 
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3Jn the drawings, any words are not translated. 



CLAIMS 



[Ciaim(s)] 

[Claim 1]By pressing under application of pressure under the degree of water temperature with a 
temperature of not less than 100 **, without drying this solid polyelectrolyte membrane in joining 
a separator to solid polyelectrolyte membrane with adhesives, and unifying, A seal method of a 
polymer electrolyte fuel cell carrying out uniting making solid polyelectrolyte membrane into a 
moisture state. 

[Claim 2]A seal method of the polymer electrolyte fuel cell according to claim 1 whose above- 
mentioned solid polyelectrolyte membrane is a film of a perfluorocarbon-sulfonic-acid resin 
system. 

[Claim 3]A seal method of the polymer electrolyte fuel cell according to claim 1 or 2 which is a 
conductive metal in which the above-mentioned separator has corrosion resistance to acid 
electrolytes, such as a product made from stainless steel which coated with a product made 
from carbon, or the precious metals, 

[Claim 4]A seat method of the polymer electrolyte fuel ceil according to claim 1, 2, or 3 whose 
above-mentioned adhestves are thermosetting resin. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application]This invention more specifically makes the gas seal of the solid 
polyeiectrolyte membrane of a polymer electrolyte fuel cell, and a separator easily and reliable 
about the seal method of a polymer electrolyte fuel cell, It is related with the sea! method of the 
polymer electrolyte fuel cell which can raise the safety of a polymer electrolyte fuel cell 
effectively, 
[0002] 

[Description of the Prior Art]Although a polymer electrolyte fuel eel! has the feature at the point 
which an ion conductor, i.e., an electrolyte, is a solid, and is Polymer Division, As the solid 
polymer electrolyte, films, such as ion-exchange resin, are specifically used, arranging the two 
electrodes of a negative electrode (anode) and an anode (cathode) on both sides of this polymer 
electrolyte membrane — for example, the negative-electrode side — hydrogen gas as fuel — 
the electrical and electric equipment is generated by supplying oxygen or air to the anode side, 
and making electrochemical reaction cause, 

[0003]Although there is a thing of various modes in this device, drawing 1 is a schematic diagram 
for explaining the principle of this polymer electrolyte fuel cell, or one mode. As for one, a 
cathode terminal (anode) and 3 are anode electrodes (negative electrode) polymer electrolyte 
membrane and 2 among drawing 1 , and the polymer electrolyte membrane 1 is arranged between 
these positive/negative two electrodes 2 and 3 that face. 4 is the cathode terminal side charge 
collector, 5 is the anode electrode side charge collector, and it is contacted by the electrodes 2 
and 3 of positive/negative, respectively. Among these, the slot for oxygen or air supply is 
established in the electrode 2 side of the cathode terminal side charge collector 4, the same slot 
for hydrogen supplies in the electrode 3 side of the anode electrode side charge collector 5 is 
provided, the slot of the anode side charge collector 4 is open for free passage to oxygen or the 
air feed pipe 6, and the slot of the negative-electrode side charge collector 5 is open for free 
passage in the hydrogen supply pipe 7, 

[0004]It is the cathode tag block in which 8 was provided in contact with the anode side charge 
collector 4, and the anode tag block in which 9 was provided in contact with the negative- 
electrode side charge collector 5, and electric power is taken out through these during the 
operation of a ceil. Upper frame, i.e„ an upper frame, and 1 1 are lower frames, i.e., a lower frame, 
10, The cell proper (this term "cell proper" is used also as what points out what unified the 
electrode in contact with the electrolyte membrane as below-mentioned) from the polymer 
electrolyte membrane 1 to the cathode tag block 8 and the anode tag block 9 is covered by 
these up-and-down both the frames 10 and 11, and it is being fixed. 

[0005]Among these up-and-down both the frames 10 and 11, enclose the edge part of the cell 
proper from the polymer electrolyte membrane 1 to the cathode tag block 8 and the anode tag 
block 9, and the packing (gasket) 12 is formed, By this, it fixes densely, the seal of the edge part 
of the cell proper is carried out, and the gas seal is carried out especially to the polymer 
electrolyte membrane 1 and the positive/negative two electrodes 2 and 3. 13 and 14 are cooling 
water supply pipes among drawing 1 , and these are open for free passage into the slot (closed 
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passage) established in the inner surface of the upper frame 10 and the lower frame 1 1, 
respectively, and are indirectly cooled from the back of the cathode tag block 8 r and the back of 
the anode tag block 9. 

[0006]The above is when a cell proper is single, but accumulating and constituting these two or 
more cells proper is also performed. In this case, although it is necessary to make a separator 
(spacer) intervene between each two or more cells proper, and to establish the slot for cooling 
water, etc. afso in this suitably, enclosing the edge part (periphery) of a cell proper, forming 
packing, fixing densely, carrying out the seal of the edge part of the cell proper, and including 
carrying out a gas seal to the polymer electrolyte membrane 1 and the positi ve/negative two 
electrodes 2 and 3 etc. — fundamental — **** — it is the same as the case of a single cell 
proper. In this case, in addition to up-and-down both the frames 10 and 1 1, bolting of packing 
etc. is performed also via the above-mentioned separator- 

[0007]the above-mentioned — the case where a single cell proper and these two cells proper or 
more are accumulated and constituted — that edge part (periphery) — dense — especially — 
gas — it is necessary to carry out a seal densely The technique of making ** O ring which 
packing is made to be placed between the circumferences of polymer electrolyte membrane, and 
is stuck to them as the method of the seal as ** above-mentioned intervene, and sticking it by 
this is used and proposed. 

[0008]However, in order to ensure the adhesion by these techniques, each needs to press these 
packing or an O ring strongly, but. For this reason, bolting more than needed also becomes 
performed also to the above-mentioned cell proper, and it not only damages the polymer 
electrolyte membrane itself which these contact, but polymer electrolyte membrane, Usually, 
there is character expanded and contracted by temperature or the existence of humidification, 
and since a burden is easily placed on a seal part by this, even though it takes which seal 
techniques, such as the above-mentioned ** and #*, it is necessary to also consider this point 
enough. 

[0009]this invention person fixes and does the seal of the edge part of the cell proper in view of 
the above many points, It hits carrying out a gas seal to the polymer electrolyte membrane 1 and 
the two electrodes 2 and 3 of positive/negative, The above-mentioned problem in the technique 
between which such packing and an O ring are made to be placed is solved at once, The seal 
method for having the advantage which is fully being able to carry out a seal only by pressing 
down polymer electrolyte membrane lightly, and damaging the polymer electrolyte membrane 
itself by this and which was excellent in that there is nothing etc. was developed previously, and 
is proposed (Tokuganhei6~309936). 

[0010]In the invention concerning the above-mentioned development and a proposal, the seal of 
a polymer electrolyte fuel cell, Although it carries out by joining beforehand the polymer 
electrolyte membrane of a polymer electrolyte fuel cell, and packing (gasket) and packing which 
carried out the surface treatment with sandblasting beforehand preferably, and attached fine 
unevenness with adhesives, and unifying, Drawing 2 (a) shows the polymer electrolyte membrane 
which unified packing obtained above, and drawing 2 (b) shows the structure of the cell proper 
which joined the gas diffusion electrode to the packing unification polymer electrolyte membrane. 

[001 1] Among drawing 2 , although arrangement of the polymer electrolyte membrane 1 and the 
positive/negative two electrodes 2 and 3 is the same as the case of drawing 1 , water-repelling 
carbon paper constitutes the gas diffusion layer 15, for example, and, as for the electrodes 2 and 
3 obtained above, the sedimentary layers of a catalyst particle form the catalyst bed 16. For this 
reason, both the two electrodes 2 and 3 are joined so that the catalyst bed 16 side may contact 
a polymer-electrolyte-membrane side- 
Thereby, the gas seal between an electrolyte membrane and packing can be made easily and 
reliable. 

Rather than before, it can fully carry out a sea! only by pressing down a film lightly, and, for this 
reason, it not only can raise the safety of a fuel cell by this, but can reduce damage to an 
electrolyte membrane substantially. 

[0012]By the way, to laminate two or more celts proper and constitute a cell, it is necessary to 
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make a separator intervene among both cells proper, and to carry out the sea! of the periphery, 
and, As above-mentioned, this seal encloses the edge part (periphery) of a ceil proper, and forms 
packing, It fixes densely and the seal of the edge part of that cell proper is carried out, it is 
required to carry out a gas seal to the polymer electrolyte membrane 1 and the 
positive/negative two electrodes 2 and 3, and, in addition to up-and-down both the frames 10 
and 1 1 , bolting of this packing is performed also via the above-mentioned separator, 
[001 3] However, as for a seal, it is surely insufficient to just merely bind tight via packing or an O 
ring in this case such. As the way method for avoiding this, it is [ polymer electrolyte membrane 
and packing ] desirable to paste up a separator on the beforehand unified thing and to unite with 
it with adhesives, further, and them as this technique, Adhesives were applied to the former, for 
example, a separator, and after making this contact the dry polymer electrolyte membrane, it had 
joined with the hotpress in the temperature of about 100 **. 

[0014]However, in this technique, at the time of that hotpress polymer electrolyte membrane, 
Since it is dry in itself, when humidifying by setting as a fuel cell like drawing 1 and starting this, 
Polymer electrolyte membrane became different size from the beginning, and it had the danger of 
calling it breakage of the cell by expansion of the film at the time of power generation for this 
reason, and there was a problem also in deterioration of the film by heating at the time of a 
hotpress* 
[0015] 

[Problem(s) to be Solved by the Invention]Then, this invention the polymer electrolyte membrane 
and the separator of a polymer electrolyte fuel eel!, By pasting both up on whether it is direct 
with adhesives, and unifying, without making packing (gasket) intervene between them as 
mentioned above, are made to be made to perform a seal and the adhesion unification is faced, 
The seal method of a polymer electrolyte fuel cell as becomes unable to perform the seal still 
more effectively and certainly is provided without drying polymer electrolyte membrane. 
[0016] 

[Means for Solving the Problem]This invention by pressing under application of pressure under 
the degree of water temperature with a temperature of not less than 100 **, without drying this 
solid poiyelectrolyte membrane in carrying out uniting of the separator to solid polyelectroiyte 
membrane with adhesives, A seal method of a polymer electrolyte fuel cell carrying out uniting 
making solid poiyelectrolyte membrane into a moisture state is provided. 

[0017]Thus, in this invention, although the contact unification of the separator is carried out with 
adhesives at polymer electrolyte membrane, as construction material of the above-mentioned 
separator, boards etc. of metal which has corrosion resistance to an acid electrolyte, such as a 
stainless steel plate which coated with a product made from carbon and the precious metals 
preferably, can be used. If it pastes up densely and the gas seal of a separator and the packing 
can be carried out as the above-mentioned adhesives, it can be used, but at ordinary 
temperature, it is liquefied, and hardens under the degree of water temperature with an above- 
mentioned temperature of not less than 100 #*, and what may be pasted up is used. As this 
example, it consists of thermosetting resin, such as phenol resin, amino resin, and an epoxy 
resin, preferably, and adhesives prepared so that it might have adhesives provided with those 
temperature characteristics or these temperature characteristics can be mentioned. 
[001 8] moreover — as the above-mentioned polymer electrolyte membrane — the kind — 
although all are applicable regardless of how, a resin layer of a perfluorocarbon~sulfonic-acid 
system can be preferably used from the outstanding characteristic. In addition to that 
outstanding electrical property, this film is chemically and physical very stable, A mechanical 
strength is also large, it is used as a film about 50-200 micrometers thick, and this thickness is 
also known as a material provided with the outstanding characteristic — electrical resistance per 
unit area is so small that the causes with main internal resistance of a cell cannot become at 
about 0.1-0,5ohm. 

[0019]By pressing under application of pressure under the degree of water temperature with a 
temperature of not less than 100 **, without facing contacting and joining a separator to solid 
poiyelectrolyte membrane, and drying this solid polyelectroiyte membrane in this invention, as 
above-mentioned, Although characterized by carrying out uniting, making solid polyelectroiyte 
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membrane into a moisture state, drawing 3 is a mimetic diagram showing theoretically a mode 
which carries this out, 

[Q02Q]Among drawing 3 , 17, the Shimokane type r and 19 and 20 are steam introducing pipes, and, 
as for an upper mold and 18, a steam is supplied in up-and-down both metallic molds via these 
steam introducing pipes 19 and 20, 21 is the adhesives beforehand applied to the polymer 
electrolyte membrane 1, and 22 is a separator which is going to carry out uniting to the 
adhesives 21. Even if the adhesives 21 may be beforehand applied to the separator 22 and it 
applies them to both sides of the polymer electrolyte membrane 1 and the separator 22, they do 
not interfere. 

[0021]Adhesives are applied to a field of that polymer electrolyte membrane 1, and/or a field of 
the separator 22 on the occasion of this unification processing, and subsequently, as a graphic 
display, these are set between the up-and-down metallic molds 17 and 18, and it heats indirectly 
with the above-mentioned steam, putting a pressure from one side or both sides of both the 
metallic molds 17 and 18. In drawing 3 , although only one separator (the inside of a figure, 22) is 
shown under the polymer electrolyte membrane 1, it can be arranged also on the upper surface 
and can also carry out uniting of the separator of a couple simultaneously, When it constitutes a 
cell from two or more polymer electrolyte membrane, of course, uniting of the separator can also 
be simultaneously carried out also between two or more of the polymer electrolyte membrane 
and/or to its topmost part side (and bottom side). 

[0022]The above-mentioned steam is condensed at the time of that operation, serves as hot 
water, and it can be maintained by using that heat of condensation, without exceeding 
substantially temperature of hot water, i.e., 100 **, or this temperature as that cooking 
temperature. It does not interfere, even if it supplies hot water which was replaced with the 
above-mentioned steam and heated to temperature of 100 **, or its neighborhood as that 
source of heating, and the above-mentioned steam introducing pipes 22 and 23 consist of this 
inventions as a lead pipe for hot water supply in this case. Junction to a separator can be 
completed in this invention, considering it as a wet film of a state, i.e., a moisture state, without 
drying polymer electrolyte membrane by this. 

[0023]In this point and a conventional method, since uniting was carried out after drying that 
film, that polymer electrolyte membrane will become different size from the time of power 
generation, and it had the danger of calling it breakage of a cell by expansion of a film at the time 
of power generation for this reason, and there was a problem also in deterioration of a film by 
heating. According to this invention, since these faults can be solved at once and there is also 
no stress of a film at the time of power generation by this by carrying out uniting by a moisture 
state, without drying polymer electrolyte membrane, it makes it possible to perform safer power 
generation, 

[0024]Next, if the outline is described about one mode of a seal method concerning this 
invention, (1) First wash an adhesion side of separators, such as a product made from stainless 
steel which coated with a product made from carbon, or the precious metals, and apply heat 
cure type adhesive resin (thermosetting resin, for example, TSE322, the Toshiba Silicone make, 
trade name) to the cleaning surface. (2) After carrying out water to polymer electrolyte 
membrane enough, as an adhesion side of a separator touches, put in in an up-and-down 
metallic mold for a press as shown in drawing 3 , (3) This is inserted with up-and-down both 
metallic molds, press by a pressure about 100 to 200 kg/cm 2 grade, introduce water (hot water) 
heated in temperature of 100 ** in a metallic mold, and join a separator to a film. (4) In this way, 
assemble an obtained cell proper like drawing 1 , set it, and obtain a fuel cell. 
[0025] 

[Example]Although working example of this invention is described hereafter, of course, this 
invention is not what is limited to this working example, ** First, as polymer electrolyte 
membrane, NAFION-117 80-micrometer-thick film (a perfluorocarbon-sulfonic-acid resin layer, 
the product made by Du Pont, a trade name) was used, and the gas diffusion electrode was 
joined to both sides of the film. This gas diffusion electrode the porosity of 80%, and 0.4 mm in 
thickness of carbon paper on the carbon paper made water-repellent by the dispersion of the 
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tetrafiuoroethylene hexafluoropropylene copolymer, The suspension which added the dispersion 
of polytetrafluoroethylene to the catalyst particle (carrier: carbon) which made 50 % of the 
weight of platinum with which it coats with the alcohol solution of perfluorocarbon-suifonic-acid 
resin support is made to deposit, and it produces. 

[0026]** On the other hand, using the separators of ten loess steel with which it coated with 
platinum beforehand as a separator, the adhesion side was washed and TSE322 (thermosetting 
resin, the Toshiba Silicone make, trade name) was applied to the cleaning surface. ** After 
ranking second and fully carrying out the water of the NAF10N-1 17 above-mentioned film, as the 
adhesion side of the above-mentioned separator contacted the packing surface by which uniting 
was beforehand carried out to this NAFION-117 film, it put in in the up-and-down metallic mold 
for a press as shown in drawing 3 . ** This was inserted with up-and-down both the metallic 
mold, it pressed by pressure [ of 150kg/cm ] 2 , the hot water heated in temperature of 100 ** 
was introduced in the metallic mold, the separator was joined to the film via the above-- 
mentioned packing, and the polymer-electrolyte-membrane-separator zygote was obtained. 
[0027]** After that, with the conventional method, a charge collector, a tag block, etc. were 
stuck to the above-mentioned polymer-electrolyte-membrane-separator zygote, the entrance of 
hydrogen and oxygen, etc. were installed, it set as a polymer electrolyte fuel cell like drawing 1 , 
and change of the performance as the electrode characteristic and a cell was measured. The cell 
was produced like the case of working example except [ all ] having made it join by dryness like 
before rather than having, faced joining a separator to polymer electrolyte membrane as a cell 
for comparative examples on the other hand and joining polymer electrolyte membrane as a 
moisture state like this invention. 

[0028]Although both showed almost equivalent battery capacity, by the working example cell, 
troubles, such as membrane failure, were not produced to having produced at a rate of 30% in 
the conventional method, while membranous breakage etc, generated electricity. Even if it 
carried out this point and the same examination 10 times, it was completely the same, the 
electrolyte membrane side after a seal — viewing — ****** and time — this example — ** — 
#*** — the damage to membranous was not accepted after the demolition, 
[0029] 

[Effect of the InventionjAccording to the seal method concerning this invention, since the 
electrolyte membrane is joined by the moisture state to the separator, there is also no stress of 
the film at the time of power generation, and this can perform safer power generation, the seal 
between an electrolyte membrane and a separator — a gas seal can be made easily and reliable 
above ail, damage to an electrolyte membrane can be reduced substantially, and the safety of a 
fuel cell can be raised. 



[Translation done.] 
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DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] The schematic diagram for explaining one mode of a polymer electrolyte fuel cell. 
[Drawing 2] The figure showing the structure of the fuel cell body which joined the SU 
diffusion electrode to the polymer electrolyte membrane and this which unified packing. 
[Drawing 3] The mimetic diagram of the device used for operation of this invention method. 
[Description of Notations] 

1 Polymer electrolyte membrane 

2 Cathode terminal (anode) 

3 Anode electrode (negative electrode) 

4 and 5 Charge collector 

6 Air feed pipe 

7 Hydrogen supply pipe 

8 and 9 Tag block 

10 Upper frame (upper frame) 

1 1 Lower frame (lower frame) 

1 2 Packing 

13 and 14 Cooling water supply pipe 

15 Gas diffusion layer 

1 6 Catalyst bed 

17 and 18 Metallic mold 

19 and 20 Steam or introducing pipe of hot water 

21 Adhesives 

22 Separator 



[Translation done.] 
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DRAWINGS 



[Drawing 1] 
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[Drawing 3] 
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This document discloses a fuel cell in which a pair of separators sandwiches 
an electrode assembly and are bonded via a bonding portion (Paragraphs 
[00 19] -[0028], Figs 1 to 3). 
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t % ft fefc ff nt> * n &7 \-y * y x& 0 y y 

fcfe^D, *ft^-7-*»HSI«, aur, iaS^iraS© 
^SS-fc «fe OfflHrt-^ttRs^* »3 s ctxfc cfc t) S/-;H»K 
Mi^^OW^ftid, ±$<D, ®^©{Bfti©y-;v 

[0 0 0 9] *Sg^fi, «±©IM^&, *©«Jfi 
t?iEA©Pa*li 2 , 3 fcMLT^xy-^-T^fc^ft 
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©wife* ijj&^frr & ~> - fr&zmcrm L^m t 

* (#H¥6~3 0 9 9 3 69) o 

[ooio] ±mmm, mim&mmxit, mwm 

yy hK i. fygmmm bxm^mmnL w 
ta \v*yt ttv&mmc =fc o %&lx-~mc? & c 

fcfc.fc!>fT$t>©T?*«ff, 02 (a) tt, ±J2Ti#ft 

; < y * y irizttf&wBfa&tmu * ft @ 2 

(b) «^©^-y^y-Wtl«^l»HMic^x« 

[00 1 1] 02*, »^«t»«ii 1 Rtfrntmn 

11*12. 3 it, m%imMt%-$y^-rt-tftfxm 
wm 1 5*«au tfdmm^mMmmmm 1 6 

«LT^§o C©ft#>, ffiHS2, 3(i. fct>lcj» 20 

nr d , c tit i *) mug * y ~> 

Scfctf-etSp SftcftfcJ; 

D J*Mil60ffi£tt*|q|±*** C fctf Tf *« ftttt?& 

[0 0 12] M»***-«W±iflWIUT« 

^3!3i:©->-;Wi (/MB) £11 

o T / # S'fcRtt, *0«M*ft©«»aJ*af te IIS 

left UT^S'-;!'*'*"**: fctf&HT?fc»J, CO/^ 

*ym<Dffi#>ttim, ±th#&i o, 1 ifcin*s ± 

[0 0 13] LfrU CCD^s ^©^fcftftV^y^ 
LTfe^F+^-efeSo Cft£isIjSfrS~-^r££LT, iff 

* £$*£ij£» t , c n«fgjK L^asay wratte 

Sit 1 0 0t:etfCtf©*'y h7\sXi<:& 
[0 0 14] Up U 

TV>Sfti6, cft^i l ©*$fcfl«3Mt}tti: LT-b-y h 

a«ifcttilft* , 9--fXfc4oro*i#\ c<7)ft^m» so 
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<£>H*9l$3Sfc ct « WtODtfR ^ -5 »[f £lf "5 , * ft 

fe^fto 

[00 15] 

flrT * c £:£ J: 5 $/-;V^t-5 <fc a tef « «k 5 fc U * 
[00 16] 

l»«l!K-b/<U- ^ *K#SiJte J: D Sg^-#{fcf * £3 
ft d > c ©HftW^wswiii^Rjiiar-e* c t * < , 

S c t \c <fc D s 0{*!tS^?€fMI^7KMi L ft * 

wmL^y~fr%m%mmr&<> ■ 

[0017] *^tcfev^Ta> 
^ft^H£3-f-^^^tftXf->bXiS€^ ^ttS 

Ai?t*^ flrs-ettifcR-i*, ±iaatioox;eu:© 
e> ©rMit^tt^fi^ ft n&^tiZ) 

[0 0 18] Sft, ±fB®^«»Slli;LT«, ^© 
^ B»* L < tt^ - p yj - * yx;l/7 * 

flttWWiUet>**<, J¥*5 0-2 0 0 fimSS 
SliO, i~0. 5 QSftTWS0rt«8g|ft©±4H 

h & o #&v^B H4> 2 ^m, mtiTcmmm % s # 

[0 0 19] MxEOkfeD, *38Wk:*l^Tl4, l« 
^?W»fiiikHr ^ - ^ £ m S^T « (CIS LTs 

c <oRimi&w*f&utim* -e s c t * < ^ *aE 
~T\ Mfi i o oTcwioaMttarRcfe^rypx-rsc 

%&-mtl!-&%Zt%:V&m£?%h<DT'&Z>t>\ III 3 



(4) 

5 

[0 0 2 0] S3 * % 17tt±^H, 18&T&SL 1 
19, 20 *^LT±TW^f«Jte*3R5(t^fl»&* n 

iWBT** d , 2 2 itzommi 2 1 icm&~mt t * a 

ft%WU-#x*$>%o %Wij|ij2 His 

fci*$B 1 «KK8& 1 tt/^-* 2 2 fcfiWR^tefcftl, 

[0 0 2 1] COHMIMteBKLTtt*©*^*!* 
MM l OBBRtf/Xtt-fe/^U-* 2 2©ffitc^giJ^l 
#U ^TfBH^<Dfc**)x cn&£lfF&&l 7> 1 
8 Mfc* v h U ffi&M 17,18 ©-*Xtt5!lW*6 
&±JE*iail&fc <fc 9 SSfWfCjtaSftt-** 

©Tfclfl 2 2) fctt^LT^Stf, ^<7>±ffi 

[0022] jfc, ±fE#3K*tt, 

9, j e^ijDS*ia^i:ur»©jas , rftt)'fe 1 0 o°c&<^ 

t, J3a*jKftfcft*.TMS 1 0 0 "cxa^cojfi^Wjn 
-&Jcii±ISX^~ASA^2 2, 2 3&2t#U&B*ff£ 30 

[0 0 2 3] H£*0^ri6?tt> *<Dfl!*«j*2 

tt*8^ * fdWc «fc M%e>Wmz fcMBtf* o feo 

a*kttt6?&£ -ftftr * c i: fc «fc 9 > tnefcjS*- 

[0 0 2 4] *»«tcfli*v-;i/^rifeo-l8«fc 
o^T*©«W«*^*ts (l) *f\ A-sK^Slx 

fflS (Uttll, WfcfcTT S E 3 2 2, jftgS/Un 
-vm fc^So (2) ifiS^?«PP«MK3f|S 50 
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T\ ^fcja^J:$a:/U*ffl©±T^rtfcXn*. 
( 3 ) c ft£±TMM^ <t 9 Efltt 10 0-2 

ookg/cm ! mmxyuxu g£ 1 o ovicmk 

^~TSo (4) L,T#6tlfe«fi*#*Hl©<fc5 
[0 0 2 5] 

§o ODSETx «#?fi*3!]Bi: LTIi, j¥£ 8 0 (imfl 
NA F I ON- l 171 (;^-7MPA-*yx;V* 
>Kff£fl& D u Pont m U 

V ym&W-<D94 X?\~*J a Wtimt Lfcft - # V 

[0 0 2 6] ®-7js 

^c0^ffitcTSE 3 2 2 (IgftttS 

7 s ±f2N A F I ON- 1 1 7K*Jfcfl > fc-Sr#S-&fcft> 
C©NAF ION-1 1 7Sitil^A6^-a— wt^nft^^ 

fco ®cn^^O±Tffi^icJ:9^, ffi73 1 5 0 k 
g/cm ! t?7"WXU 1 0 OticMLfeig^ 
9!rtfe:«XbTx Mt-fe^U-#*±IB/<v^>*^t 

[0 0 2 7] ©*0^ #ft(C«fct), ±8EB^ ; ?*»PH 
7k*RtfK*©mXP*9*«WUT^ II 1 cDJ:-5fc|if* 

T, cfc 9 fcflf^? «fi¥SI»S*^7k««8 fc UTfH 

[0 0 2 8] pf*& BfieHI«ff©flBl!!ttfig*^Uft^ 
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3 TV-PS® (ftffi) 
4, 5 MMik 
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7 AXtittftf 
8, 9 1KF« 

1 0 ±g|3#{* (±*7l/-i0 

10 1 2 /W^py 

13,14 J«ai7K#«&« 
1 5 2fXl£f{JB 

1 6 MiW 
17, 18 $tm 

19, 20 x^-LXitm^mM 
2 1 msm 

2 2 %.}\\/~$ 
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